CLAIMS 



WHAT IS CLAIMED IS: 



5 1. A molecular deliverv vehicle for delivery of therapeutic, diagnostic, or research 
compounds to a targe vfcomprising: 

(a) a carrier for carrying^aid compounds; 

(b) an adapter covalently linked to said carrier; and 

(c) a targeting protein comprising a recognition portion and a targeting portion, said 
recognition portion capable of tiding to said adapter, said targeting portion 
capable of binding to said target. 
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The molecular delivery vehicle of claim 1, wherein said target is attached to a natural or 
artificial surface. 

The molecular delivery vehicle of claim 1, wherein said target is a cell surface receptor or 
a cell surface antigen. 



The molecular delivery Vehi 




1, wherein said adapter functions as said target. 



The molecular delivery vehicle of claim 1, wherein said carrier comprises a polymer. 
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The molecular delivery vehicle of claim 1, wherein said carrier is selected from the group 
consisting of polysaccharides, poly lysine, polyethylenimine, polyvinyl alcohol), 
poly(di vinyl) ether-comaleic anhydrdride, poly (ethylene glycol), poly(methyl 
methacrylates), polyanhydrides, polyesters, polyacrylic acids, polyurethanes,N-(2- 
hydroxypropyl)methacrylamide, derivatized polyethylenglycoles, co-polymers and 
derivatized co-polymers, liposomes and derivatized liposomes, dendrimers and 
derivatized dendrimers, viral and bacteriophage particles, bids, nanop articles, and 
combinations thereof. 
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The molecular delivery vehicle of claim 1, wherein said therapeutic, diagnostic, or 
research compounds are selected from the group consisting of nucleic acids, peptides, 
proteins, viruses, viral particles employed for gene delivery, chemotherapeutic agents, 
paramagnetic agents, radioactive agents, fluorogenic agents, and combinations thereof. 

The molecular delivery vehicle of claim 1, wherein said adapter is selected from the 
group consisting oN wild type or mutant S-protein fragment of bovine or human 
ribonuclease A, cellulose, calmodulin, and streptavidin. 

The molecular delivery vemVle of claim 1, wherein said targeting portion of said 
targeting protein is selected froV the group consisting of cytokines, growth factors, 
peptide hormones, antibodies, fusion proteins, and combinations thereof. 

The molecular delivery vehicle of claim\, wherein said targeting portion of said 
targeting protein is vascular endothelial growth factor 121. 

The molecular delivery vehicle of claim 1, wherein said recognition portion of said 
targeting protein is an S-peptide fragment of bovin\or human ribonuclease A. 

The molecular delivery vehi^Ie^f^lakn 1, wherein said recognition portion of said 
targeting protein is located at the k~te*minus of said targeting protein. 

The molecular delivery vehicle of claim 1, wherein said target is a receptor found on a 
cell selected from the group consisting of cells expressing receptors for vascular 
endothelial growth factor. 

The molecular delivery vehicle ofxlaim 1, wherein said targeting protein further 
comprises a spacer peptide positionecK^etween said recognition portion and said targeting 
portion. 
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15. A pharmaceutical composition, comprising: 

( 1 ) a pharmaceutical^ acceptable carrier; and 

(2) a pharmaceutically effective amount of a molecular delivery vehicle for delivery 
of therapeutic, diagnostk^ or research compounds to a target, comprising: 

(a) a carrier for carryin&said compounds; 

(b) an adapter covalently lmked to said carrier; and 

(c) a targeting protein comprisW a recognition portion and a targeting 
portion, said recognition portion capable of binding to said adapter, said 
targeting portion capable of binding to said target. 

16. The pharmaceutical composition of claim 15, wherein said target is attached to a natural 
or artificial surface. 

17. The pharmaceutical composition of claim 1 5, wherein said target is a cell surface receptor 
or a cell surface antigen. 

18. The pharmaceutical composition gfrciaim 15, wherein said adapter functions as said 
target. V^T* 

19. The pharmaceutical composition of claim 1 5, wherein said carrier comprises a polymer. 



20. The pharmaceutical composition of claim 15, wherein said carrier is selected from the 
group consisting of polysaccharides, polylysine, polyethylenimine, poly( vinyl alcohol), 
poly(divinyl) ether-co-maleic anhydrdride, poly (ethylene glycol), poly (methyl 
methacrylates), polyanhydrides, polyesters, polyacrylic acids, polyurethanes,N-(2- 
hydroxypropyl)methacrylamide, derivatized polyethylenglycols, co-polymers and 
derivatized co-polymers, liposomes and derivatized liposomes, dendrimers and 
derivatized dendrimers, viral and bacteriophage particles, bids, nanoparticles, and 
combinations thereof. 
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The pharmaceutical composition of claim 15, wherein said therapeutic, diagnostic, or 
research compounds are selected from the group consisting of nucleic acids, peptides, 
proteins, viruses, viral particles employed for gene delivery, chemotherapeutic agents, 
paramagnetic agents, radioactive agents, fluorogenic agents, and combinations thereof. 

The pharmaceuhcal composition of claim 15, wherein said adapter is selected from the 
group consisting ofV wild-type or mutant S-protein fragment of bovine or human 
ribonuclease A, cellul^e, calmodulin, and streptavidin. 

The pharmaceutical composition of claim 15, wherein said targeting portion of said 
targeting protein is selected from t^e group consisting of cytokines, growth factors, 
peptide hormones, antibodies, f usion^oteins, and combinations thereof. 

The pharmaceutical composition of claim lSWherein said targeting portion of said 
targeting protein is vascular endothelial growth factor 121. 

The pharmaceutical composition of claim 15, wherein s^id recognition portion of said 
targeting protein is an S-peptide fragment of bovine or human ribonuclease A. 

15, wherein said recognition portion of said 
lus of said targeting protein. 

The pharmaceutical composition of claim 15, wherein said target is a receptor found on a 
cell selected from the group consisting of cells expressing receptors for vascular 
endothelial growth factor. 

The pharmaceutical composition oixlaim 15, wherein said targeting protein further 
comprises a spacer peptide positioned between said recognition portion and said targeting 
portion. \ 



The pharmaceutical compositi 
targeting protein is located at the 
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29. The pharmaceutical composition of claim 15, wherein said pharmaceutically acceptable 
carrier is selected from the group consisting of water, gelatin, lactose, starch, magnesium 
stearate, talc, plant oils, gums, alcohol, petroleum jelly, buffered saline, and combinations 
thereof. 

30. An article of manufacture comprising packaging material and a pharmaceutical agent 
contained withiW said packaging material, wherein said pharmaceutical agent is 
therapeutically effective for treating pathophysiological conditions that depend on cells 
that can be detected or affected via target-mediated delivery of therapeutic or diagnostic 
compounds and wheren* said packaging material comprises a label which indicates that 
the pharmaceutical agent^an be used for treating pathophysiological conditions that 
depend on cells that can be detected or affected via target-mediated delivery of 
therapeutic or diagnostic compounds, and wherein said pharmaceutical agent comprises a 
pharmaceutically effective amoutot of a molecular delivery vehicle for delivery of 
therapeutic, diagnostic, or researcmcompounds to a target, comprising: 

(a) a carrier for carrying skid compounds; 

(b) an adapter covalently linked to said carrier; and 

(c) a targeting protein comprising a recognition portion and a targeting 
portion, said recognition portion capable of binding to said adapter, said 
targeting portion capable of binding to said target; 

in a pharmaceutically acceptable carrier. \ 

3 1 . A method for delivering therapeutic, diagnostic, or research compounds to a target, 
comprising the step of: \ 

administering a pharmaceutical composition comprising: \ 

(1) a pharmaceutically acceptable carrier; and \ 

(2) a pharmaceutically effective amount of a molecular delivery vehicle for delivery 
of compounds to a target, comprising: \ 

(a) a carrier for carrying said compounds; \ 

(b) an adapter covalently linked to said carrier; and \ 
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\ (c) a targeting proterrvcomprising a recognition portion and a targeting 

portion, said recognrtkm portion capable of binding to said adapter, said 
targeting portion cap abRsu)f binding to said target. 

The method of claim 31, wherein said target is attached to a natural or artificial surface. 

The method of claim 3 1 /Mierein said target is a target is a cell surface receptor or a cell 
surface antigen. \ 

The method of claim 3^v^^^tn-said adapter functions as said target. 

The method of claim 31, wherein said carrier comprises a polymer. 

The method of claim 31, wherein said carrier is selected from the group consisting of 
polysaccharides, polylysine, polyethylenimine, polyvinyl alcohol), poly(divinyl) ether- 
comaleic anhydrdride, polyethylene glycol), poly(methyl methacrylates), 
polyanhydrides, polyesters, polyacrylic acids, polyurethanes,N-(2- 
hydroxypropyl)methacrylamide, derivatized polyethylenglycols, co-polymers, derivatized 
co-polymers, liposomes and derivatized liposomes, dendrimers and derivatized 
dendrimers, viral and bacteriophage particles, bids, nanoparticles, and combinations 
thereof. 



The method of claim 31, wherein said therapeutic, diagnostic, or research compounds are 
selected from the group consisting of nucleic acids, peptides, proteins, viruses, viral 
particles employed for gene delivery, chemotherapeutic agents, paramagnetic agents, 
radioactive agents, fluorogenic agents, and combinations thereof. 

The method of claim 31, whereuNsaid adapter is selected from the group consisting of 
wild-type or mutant S-protein fragment^ bovine or human ribonuclease A, cellulose, 
calmodulin, and streptavidin. > 
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39. The method of claim 3 1 , Wherein said targeting portion of said targeting protein is 
selected from the group consisting of cytokines, growth factors, peptide hormones, 
antibodies, fusion proteins, andxombinations thereof. 

0. The method of claim 31, wherein saiV targeting portion of said targeting protein is 
vascular endothelial growth factor 121. 

4 1 . The method of claim 3 1 , wherein said recognition portion of said targeting protein is an 
S-peptide fragment of bovine or human ribonuctease A. 



42. The method of claim 3 

located at the N-terminus 




nsaid recognition portion of said targeting protein is 
'geting protein. 



43. The method of claim 31, wherein said target is a receptor found on a cell selected from 
the group consisting cells expressing receptors for vascular endothelial growth factor. 

44. The method of claim 3 1 s wherein said targeting protein further comprises a spacer 
peptide positioned between said recognition portion and said targeting portion. 

45. The method of claim 3 1 , wherein said pharmaceutical^ acceptable carrier is selected 
from the group consisting of water, gelatin, lactose, starch, magnesium stearate, talc, 
plant oils, gums, alcohol, petroleum jelly, buffered saline, and combinations thereof. 



46. An isolated nucleic acid seVuence, comprising (i) a first nucleic acid sequence segment 
encoding an S-peptide, and (ifo a second nucleic acid sequence segment encoding a full- 
length or mutated isoform of humaiyVAscular endothelial growth factor (VEGF), wherein 
said isolated nucleic acid sequencefcodes for a fusion protein which specifically binds to 



receptors for vascular endothelial ire 



by said second nucleic acid sequence s ;gfcnent. 



;h factor recognized by the polypeptide encoded 



47. An isolated polypeptide encoded by the isolatecl nucleic acid sequence of claim 46. 
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\An expression vector, comprising control elements operably linked to the nucleic acid 
sequence of claim 46. 

A transformed bacterial cell containing the expression vector of claim 48. 

Isolated sjucleic acid sequences encoding wild-type and mutant human and bovine S- 
proteins. 

The polypeptides encoded by the isolated nucleic acid sequences of claim 50. 



Expression vectoA comprisir 
sequences of claim 



control elements operably linked to the nucleic acid 



Transformed bacterial c 



ells contair ing the expression vectors of claim 52. 



An isolated nucleic aciJq sequj 



mutated isoform of human vascula: 
isolated nucleic acid sequence code; 



comprising (i) a first nucleic acid sequence segment 



encoding S-protein, adftn) a seconi nucleic acid sequence encoding a full-length or 



endothelial growth factor (VEGF), wherein said 
: for a fusion protein which specifically binds to 



receptors for vascular endothelial ^?wtk factor recognized by the polypeptide encoded 
by said second nucleic acid sequence segment. 



An isolated polypeptide encoded by the isolatedYucleic acid sequence of claim 54. 

An expression vector, comprising control elements operably linked to the nucleic acid 
sequence of claim 54. 



A transformed bacterial cell containing the expression vector of claim 56. 
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